OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 1 OF 30 



1/30 



m 



CPU 

-----j l-- 

GRAPHIC 
CONTROLLER IC 



■100 



-—5 



CLK 12.5MHz 



1 1- 
12- 



> 

CD 
O 



O 



O 



CJI 



I 



L/S 



CONTROL SIGNAL 
OUTPUT UNIT 



CO 



R,G.BX6bit: 12.5MHz 

OUTPUTS EVERY N LINES 



V 



1 K GATES 
-51 



L/S' S (18) 
S2 



52 



>■ (- ^ ^ 

FREQUENCY DIVIDING CIRCUITS (18) L 1 K GATESJ 



SAMPLING CIR CUITS 



LATCHES (1920 MEMORIES) 



0 3K GATESj Z 



DAC S+AMP' S (320) 



1 3K GATES 



SELECTING CIRCUITS 



SIGNAL LINES (1920) (PIXEL ARRAY PORTION) 



53 
54 

55.56 
57 



I 



1 



10 



F I G. 1 



•pBLON.SPIVAK, ETAL 
pOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET J_ OF 30 



2^30 




LON,SPIVAK, ET AL 
CKET #: 206608US2 
V: Takashi NAKAMURA, et al. 
SHEET 3 OF 30 



3/30 



o 

CO 

o 
o 
-J 
o 



< 

<Q 

H -J 
O LU 

Q>< 



o 



gooo o 



CO 
CO 



o 



00 



CO coo 

CL.QO 

< 



CO 



Q h- 



DC 

o 



□c: 



en 

LU 

co 



CM 
CO 



in Q- Li- 



00 



CO 



go 

CO Ll_ 
O 



CD 
CO 



CO 



o 
I— < 

CO Lu 
O CC 

m uj 



LU 



o 
a: 



o 
o 

o 
z: 

Q- 
<£ 

CD 
- LO 



CO 



r: I 



BLON.SPIVAK, ET AL 
OCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 4 OF 30 



4/30 




.1 

#OBLON, SPI VAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 5 OF 30 

5X30 




39: PHASE ADJUSTING CIRCUIT 



F I G. 5 



Vcc 



CLKO 



Vcc/2+Vtn^ 



'R1 



Q1 



Q2 



Vcc/2-lVtpl ^ HQ'~'Q^^ [- 
R2 ^1 

GND 




Q4 



F I G. 6 



OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET ^OF_J0_ 



6X30 



APPLICATION LAYER — ^44 

DRIVER FUNCTION LAYER -43 

I/O FUNCTION LAYER — -42 

HARDWARE LAYER T^4 1 



F I G. 7 



(0,0) 



(1023,0) 



DISPLAY 
SPACE 



r\3 
o 

-J 



VRAM SPACE 



DISPLAY 



F I G. 8 



•OBLON, SPIVAK, ET AL 
DOCKET n: 206608US2 
INV: Takashi NAKAMURA. et al. 
SHEET 7 O F 30 



7X30 



LD 
CO 



LU 



< 



Q- 
< 



CO 



LO 



O 

O 
O 



O 

LU 

ID 

o 

LU 



UJ 

Zi 

CO 
ID 
.CD 



O 
< 



< 

CO 



o 

O 



99 
tr 
I— 
U2 

Q 

< 
I— 
< 



DC 
LLl 



O 

<: 



CL 
< 



DC 
LU 



O 

<: 



CL 

< 



in 
in 



o 
<: 



CO 

in 



UJ 



O O 
UJgC 

UJ O 
CO 



UJ gc 

UJ O 
CO 



O O 
UJ ^ 

LU O 
CO 



I- 



O O 
UJgC 

UJ (J 
CO 



J 



O) 

d 



xinoyio ONiAiaa 

3Nn 9NINNV0S 



OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 8 OF 30 



8/30 




FIG. 10 



ASW.ON 



ASW:OFF 




200 



300 400 500 

Time (nsec) 



600 



FIG. 11 



OUTPUT OF 
LEVEL - 
SHIFTER 



61 



CKB 

rtcKB CK 



4>f 
CK 



Data-E 



Data-0 



62 



FIG. 12 



^^kOBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 9 OF 30 

9X30 





OBLON, SPIVAK, ET AL 
DOCKET #: 206608LIS2 
INV: Takashi NAKAMURA, et al. 
SHEET 10 OF 30 



10^30 



o 

O 
_l 

o 
cc 



o 
o 



LINES 



640X480 



57 

4- 



SELECTING CIRCUITS 



DAC+AMP 



2: z> 
CO cc 

Q 



qAMPI ING DA TA niSTRIBUTING CIRCUIT 



54 53 



LATCHES ( ] 920 MEMORiEST" 



8.3mm 
35mm 



55,56 



FIG. 14 



o 
gc 

o 
o 



< 

CO 



DATA DISTRIBUTING CIRCUITS 



102 

■7^ 



LATCHES (5760 MEMORIES) 



-103 



DAC+AMP 



■SFLECTING CIRCUITS 



640X480 



SELECTING CIRCUITS 



DAC+AMP 



LATCHES (5760 MEMORIES) 



105 

1 06,107 
hi 08 
1 



— ' cc 
go 

ii 



— t 

104 105 102 



DATA DISTPIRUTING CIRCUl I S 



I 5.0mm 
1 .1mm 



t 



106,107 



t 



FIG. 15 



• OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET n OF 30 



/ 1 yso 



Ji 

CsJLU Q- 



CO 

o 

CM 



CL. 



O 
I . 



CO 
r> 

CD 

< 
I— 
< 

o 



aiMli 13 iV lOyiNOD N01SSIIAI3 

QBaiAia / 10U1N03 AiiaVIOd 


























4- ■ 




>< 


— 1 








□□□ 

nnnn 






DRAM TYPE 
MEMORY MATP 









<: z O 
1 ^ CM 



<■ o 
^ eg 



o 

DC 
O 



CO 
LU 

CO 

ZD- 
CD 

<j: 
I— 

C5 



O 



o 

O 



inHS 

1VN9IS aVN3 
>I0010 1VNy3iX3 

viva 03aiA 
viva ss3aaav 




CD 



^ OBLON, SPIVAK, ET AL 
DOCKET #: 206608 US2 
INV: Takashi NAKAMURA, et al. 
SHEET 12 OF 30 



12X30 



(096) 3Nn iia 



(096) 3Nn iia 



o 

CM 
CO 
1 1 

CO 

o 

CO 
CO 



CO 



CD 



o 

CO 
CD 
1 1 

CO 

X 

o 

CO 



CO 
LU 

IE 

h- 
<t 

o 
<t 
o 



CO 



CO 



iinodio DNiAma bnii aaoM 



CO O CO Csl CO 

CM OsJ CO CO C\J 

O C^J CM 

""Csl 



OBLON,SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 13 OF 30 



13/30 



00 oVm 




00 Otsj 




OO O CNJ ^ 


— cvipj 




— OJCsl 


CM 


— CM CM CM 


CO CO CO 


CO 


CO CO CO 


CO 


CO CO CO CO 


QC a: ic 


QC 


o o p 


o 


GO GO CD CQ 


CD gp 


00 


CD dp 


00 


'^sT CD CD 00 




CVJ 




CM 


— — CM CM 


CO Si cp 


CO 


CO CO cp 


CO 


CO CO CO CO 


en QC ok 


QC 


cz)c:5ci> 


o 


OD GO 03 00 


o Q 


CO 


O CNJ Q 


OJ 


OCM O CM 




CO 




CO 


— — CO CO 


CO CO CO 


CO 


CO CO cn 


CO 


CO CO CO CO 


QC QC a? 


QC 


CD CD CJ 


CD 


GO GO GO GO 


CD 00 '^ICO 


CD 00 '^ICD 


CD 00 CD 


ooco 




o oco 




O O CO CO 


CO CO CO 




CO CO CO 




CO CO CO CO 


QC QC QC 




O CDO 




QQ CO CQ CQ 



CD do 


CD dp 


CD 00 


^CDCMCM 


-^CDCMcCl 


CD CM CM 


^ ^ CD CD 


— ^ CD CD 


— — CD CD 


QC QC QC a 


CD CD CD Ci 


GO GO GQ GO 


O CM 


OCM 


O CM 


O CM CO CO 


OCM CO CO 


O CM CO CO 


— — CD cd 


— — CDCd 


— — CD CD 


QC QC QC QC\ 


O O CD CD\ 


CO 00 CQ cn 


cd\ 


cd\ 


CD 


CO col 


CO co\ 


,^^coco 


CD CX) CD CD I 


CD 00 CD CD I 


CD 00 CD CD 


CC QC QC QC I 


CD CD CD CD I 


GQ GO GQ GO 


00 O \ 


OOO I 


00 O 


rv.^^^ I 


CO I 




CM CD CD \ 


CM CD CD I 


CM ^ CD CD 


QC QC QC QC I 


CDOCDO I 


GQ GQ GQ GQ 




-^-^"^-^ \ 


^-^^-^ 


_l — 1 _l -J I 


_l _l _l _l \ 


—1 -J -J -J 


GO GO GQ GO I 


GO GO GO GQ \ 


GO GQ GQ GQ 


CD — CO I 


r- CD — CO I 


CD — CO 


— — CM CM ' 


— — CMCM ' 


— — CM CM 


CO CO CO CO 


1 CO CO CO CO 


1 CO CO CO CO 




\ CDCDCDO 


I GO GQ GQ GQ 


CO LO ID 


\ CO ID ID r- 


\ CO LD ID 


— — CM CM 


\ — — CMCM 


\ — — CM CM 


CO CO CO CO 


\ CO CO CO CO 


\ CO CO CO CO 






I GO GQ GQ GQ 


C3> — — 


I cj^ — cn — 


I CD — CD — 


O — CM CO 


\ O — CMCO 


I O — CM CO 


CO CO CO CO 


I cocococo 


I COCOCOCO 


QC QC QC QC 


I CD CD CD O 


I GO GQ 00 GO 


LD CO in 


I LD CO LD 


\ ID CO LO 


O O CO CO 


loococo 


\0 O CO CO 


CO CO CO CO 


ICO CO CO CO 


\CO CO CO CO 


QC QC QC QC 


lOCD OCD 


\gO GQ GQ GQ 



ID r-- 


\ in 


\ ID r-- 


CO in CM CM 


CO ID CM CM 


ID CM CM 


— — CD CD 


4- ^ CD CD 


4- — CD CD 




cbooo 


dp GQ CQ GQ 


CD — 


\ CD — 


I (J> — 


— CM CO 


\ — CM CO 


JL CM CO 


C7) — CD CD 


<JP — CDCD 


<— CD CD 


QC QC QC QC 


Ci CD CD CD 


Gt^ GQ 03 GO 


CO LO 


\ CO ID 


\ CO LO 


CO CO 


I COCO 


\^ COCO 


LO CD CD 


LD\r^ CD CD 


LOlh- CD CD 




OlCD CDCD 


GQlOQ CO 00 


CD 


I cj) 


I CD 




I CO CO 


I CO CO 


— CQ CD CD 


— CO CD CD 


— CO CD CD 


cccccccc 


CD (boo 


GO qO GQ GO 



o 

is 

< QC 
_J LU 
DO Q_ 



CD CD O O 
LO LO LO LO 

I I I I 

<c <c <c <: 

I— h- t— H- 

<c <c <: <c 
Q o o o 



OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 14 OF 30 



14/30 




Pc75 o 



OBLON, SPIVAK. ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 15 OF 30 



15X30 



□ 


□ 


Q 


□ 




□ 


□ 




□ 


□ 


□ 




□ 


□ 


□ 


D 


□ 




□ 


□ 




□ 










□ 


□ 




□ 



SMALL AMPLITUDE 
WRITING DRIVER 
(BIT LINE 
DRIVING CIRCUIT) 







F 1 G. 20A 




□ 


□ 


D 


□ 




□ 


□ 




□ 


□ 


□ 




□ 


□ 


□ 


Q-i 


□ 




□ 


□ 




□ 










□ 


□ 




□ 



SMALL AMPLITUDE 
WRITING DRIVER 
(BIT LINE 
DRIVING CIRCUIT) 



F I G. 20B 



•OBLON, SPIVAK, ET AL 
IpOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 16 OF 30 



16/30 





OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 17 OF 30 



17X30 





OBLON, SPI VAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET J8 OF 30 



18X30 



(096) 3Nin iia 



(096) 3Nn iia 



iinodio ONiAiua 3Nn 3ivo 



CO 

-=> 
o 

QC 
O 
O 

I— 

o 

UJ 

_l 

UJ 
CO 



o 

CD 

23 

CO 
LU 

o 
I— 

C3 



(TO 00 CO CO 
C\J CO Osl 

LD 

-^CO 
CVJ 



PBLON, SPIVAK. ET AL 
OCKET#: 206608US2 
NV: Takashi NAKAMURA, et al. 
SHEET t9 OF 30 



19X30 



LU 



CO 
CO 

>- 
cr 



Q 
LU 
Q 

> 
O 

cr 

o 
< 



O 

n: 



LU 

CO 

< 



(096) 3Nn iia 



(096) 3Nn iia 



iinodio ONiAiaa 3Nn 3ivo 



CO 



o 

CsJ 
CD 

1 1 

<£> 
X 
O 
CJ 
CO 

CO 



o 

CM 
CO 

M 

CO 

\ 

o 

CD 

CO 



o 

QC 
CJ 
CD 

LU 

LU 

CO 



o 

CsJ 

77 

CO 

X 

o 

CO 
CO 



CJ? 



C3 



co^^ 

CO CO CO CO 
CO CSJ CO CM 

LO 

—CO 
Csl 



OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 20 OF 30 



20X30 



(096) 3Nn iia 



(096) 3Nn iia 



o 

C£> 

<y> 
1 1 

CD 
X 
O 
CO 



Q 
O 

CO 



I— 
<t 

I 

Q 
<t 
O 



CO 

LU 

o 



o 

I— 

o 

UJ 

_J 

LU 
CO 

00 O <M CM CO 
CO <NJ CO 00 CM 
O CM CO 

"'cm 



o 

CO 

cn 

1 1 

CO 

X 

o 

CO 



CO 



OBLON, SPI VAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA. et al. 
SHEET 21 OF 30 



21 yso 



CO 



D 
□ 



□ 




CD 
CM 

(3 
Ll 



• OBLON, SPI VAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 22 OF 30 

22X30 



CO 



LINES 


o 

CD 


IGNAL 


#481- 


CO 





■ \ y 

□ 



□ 



CO 



GO 



£3Q 



CO 

I 

oo 

CO 



CD 



CO 
LU 






O 


-J 


CO 


-J 


t 


< 






CO 




=tfc 


CO 





oo 



oo 

CO 

■=> 



CO 




LU 




z: 




-J 


o 

CO 


_j 


CO 
1 


<: 




IGN- 


9l# 


CO 





oo 
I 

CD 
OO 



C^ 
C3 



O 



oo 
c_> 



O 
OO 

1 

c\i 

CO 



O 
CVJ 
CO 



CD 



O 
CO 

oo 

CO 
LU 
31 
CJ) 

I— 
o 



o 
oo 



CO 



C-> 

^— 
-=1 
I 

d 
<t 
O 



CO 




LU 








Zi 


o 




CD 


-J 




< 


1 






o 




CO 





LO 



CD 
CO 



=t=t 
CO 



CJ) 
CD 



in 

LD 



O 
CD 

T 

CJ> 

<c 





o 




CO 




CO 




















CO 
LU 




HZ 




c_> 




















<i: 




o 






n 








in 






o 




- CO 




oo 








CO 




LU 

in 




C-) 




1— 




<Si 












-=t 




O 




1 



o 

CO 

<Z) 
CO 
LO 



CJ) 

I— 
I 

Q 

o 



o 
oo 



CJ) 

I— 
o 



o 

CO 



CO 

=«* 

CO 
LU 

□c 

CJ) 

l_ 



o 



CO 

oo 



CO 



C_> 

»— 
—I 

CD 



CO 



CO 



=t=t 

CO 
LU 

rn 

C-> 

h- 

CD 



CO 



O 
CO 

T 

O 

oo 

=»* 



CJ> 

I— 



CO 



o 

CO 
CD 

1 

CO 

CO 



CO 

I 

CD 
CO 



o 

CD 



O 

oo 

=tfc 

CO 
QC 



O 
CO 



CO 
LU 

C-5 
I— 

<t 
I 

<c 
o 



CO 
LD 



o 
oo 

I 

CO 

LU 

zc 

CJ> 

\— 
<=c 

I 

CD 



CO 



LD 



o 
oo 



4*: 

CO 
QC 



CD 
Q 



CO 
CD 
Q 



(M 
C3 



CO 
CD 
Q 



CO 
Q 



LD 
CO 
CsJ 



iinodio ONiAma bnh 31vo 



OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV; Takashi NAKAMURA, et al. 
SHEET 23 O F 30 



23X30 




m 

m 

□ 
P 



ry 





< 
00 

o 






OQ 
00 
CM 

O 





O 
00 
CM 

c5 



OBLON, SPIVAK, ET AL 
''E»OCKET#:206608ljS2 
'nV: Takashi NAKAMURA, et al. 
SHEET _24_OF_3Q_ 



24X30 




<M 
O 



^^BLON, SPI VAK, ET AL 
^^^DCKET #: 206608US2 

^^PV: Takashi NAKAMURA, et al. 
SHEET 25 OF 30 



25X30 



CO 



O i 



. CO 
""CM 



C\J 

^'CVJ 
/ , — -»-> 



00 

7: CD 







o p 



cr / 



---00 



O uj 



zc CO 



CD'-' 
^ C3 
CC ^ 

QC UJ 
-LU QC 
Q- 



CO 
QC 



I— I— (D O DC 

<: to o o <: h- 

Q X -J — I Q o 



• OBLON, SPIVAK, ET AL 
DOCKET #:206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 26 OF 30 



26X30 



II 



LUO 



X 
CD 



CD 
OO 



X 

O 
CO 
CO 



X 
CM 



CD 
CD 



o 
o 



OCJOsJ , 
C\J Cvl CO I 
CD CO ^ 

o L L I 

— :cDr^ro 

: ^ CO [ 

c\j — -"^r CD hriO 
J 

I 

0> — — , Q_ 

— coco 

CD i_ 
LO CO r-- I — I 
— CO CO 
: — <0 



^CO h-CO 
— CO 



Joo 



O OJ CSJ , 
CM CVJ CO 

rr)co'«=r 

o L L =_ 
to oooo 
— icor^co 

; 1— to [_ ^ 

If cm" c5 CD Bt*? 
CM — to hdo 

— CMOO I |Q- 

CO CO -.^ 

CD i. i_ i_ 

inco r- 
^co i^co 

: ^ CD 



(-rj ' — CD CD 

^cor^co 
— — -^co 



OO 



It OCMCM 
.X CMCM OO 

t— coco-«d- 



O 

CD^OOOO 
: ^ ^CO 
■-CMC>C> B5=? 

- CD OO 

CM ^ CO I >|0O 



CD 

CO 

a> 

lOCO 
"—CO 



— |Q_ >^ 

CM OO O 

CO ^ B ^ 



i^co 

'^CO 
CD CD 

^ 1^ 

■^co raio 



Q_' 



o 

CM 
II 

Q 
O 

QC 



( 

Q_ 

II 

O 

o 

□c 



05- 

^ — Q_ 
II X 
Q LO 
O 



CD 



CM I ^ 



o 

CM 

II 



CD 



1^ 

I 

II 



O 
X 



CJ) 
X 



o 



o 



CJ) 

>- 



>- 



CO 
X 



CO 
X 



CO 



CO 



OBLON, SPI VAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET_27_OF 30 



27X30 



•DIGITAL PIXEL DATA 

•OPERATION MODE DESIGNATING SIGNAL 



VRAM 



213 



12' 



a. 
o 



DOT CLOCK CONTROL 



OUTPUT RATE CONTROL 



-64 
r^65 



OUTPUT AMPLITUDE CONTROL} - 66 



Buffer/FIFO 








LUT 







CONTROL SIGNAL 
GENERATING UNIT 

^1 



REARRANGING 
CIRCUIT UNIT 




221 



222 

F I G. 32 



214 

CONTROLLER 



-218 



•DIGITAL PIXEL DATA 

•OPERATION MODE DESIGNATING SIGNAL 



VRAM 



213 



DOT CLOCK CONTROL 



OUTPUT RATE CONTROL 



OUTPUT AMPLITUDE CONTROL 



UPDATE ADDRESS 
GENERATING UNIT 



Buffer/FIFO 








LUT 







216 



217 



CONTROL SIGNAL 
GENERATING UNIT 



REARRANGING 
CIRCUIT UNIT 



221 220 



222 



214 

CONTROLLER 
68 




-218 



F I G. 33 




OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 28 OF 30 



28X30 



13 



y 



13 



70— 



LU 

O 
O 



Q S 
I— 

po 



C/5 



READOUT ADDRESS 
GENERATING UNIT 



VRAM —213 
(MEMORY OF M ROW AND N COLUMNS) 



BIT LINE SELECTING DECODER 



READOUT SENSE AMPLIFIERS (K) 



READOUT BUFFERS 



71 
72 

-1-73 



69 



TO LUT 



F I G. 34 



• OBLON, SPIVAK, ET AL 
DOCKET #: 206608US2 
INV: Takashi NAKAMURA, et al. 
SHEET 29 O F 30 

29X30 



•DIGITAL PIXEL DATA 

•OPERATION MODE DESIGNATING SIGNAL 



212- 



Q_ 
O 



VRAM 



CONTROLLER 



Bffer/F 



FO 



216 



213 
214 



READOUT ADDRESS 



LUT -^;r 


/ 




CONTROL SIGNAL 
GENERATING UNIT' 








MIM-I/F 


A-Si-I/F 


poly-Si-l/F 



17 



T" 

69 



67 



221 220 Tt 



OUTPUT 



222 



X — 
219 



F I G. 35 



OBLON, SPIVAK, ET AL 
DOCKET #: 206608 US2 
INV: TakashI NAKAMURA, et al. 
SHEET 30 OF 30 



30X30 



CPU 

TV 



GRAPHIC 
CONTROLLER IC 



CLK:25MHz 



-100 
^101 

FRAME MEMORY (VRAM) 



±Z1 



R,G.BX6bit: 12.5MHz 



CONTROL CIRCUIT 



_G/A_ 

R.G.BX6bit: 12.5MHz 



-102 



CONTROL CIRCUIT 




OUTPUT EVERY N LINES 
-103 



SAMPLING CIRCUITS 



104 



LATCHES (FRAME MEMORIES) pi 05 

106 
107 



DAC 



AMP 



SELECTING CIRCUITS 



SIGNAL LINES (1920) (PIXEL ARRAY PORTION) 



FIG. 36 



